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(54) Gamma correction circuit 

(57) A gamma correction circuit includes a first look- 
up table in which minimum values of differences 
between output levels of a gamma correction curve and 
output levels of a straight line in respective sections 
formed by dividing a range from a minimum input level 
to a maximum input level into sixteen are stored. Fur- 
thermore, data of differences between the output levels 
of the gamma correction curve and levels obtained by 
adding the minimum values to the output levels of the 
straight line in the respective sections are stored in 
respective second look-up tables of sixteen. Then, one 
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of the minimum values is read-out from the first look-up 
table according to upper tour bits of input video data, 
and one of the second look-up tables is selectively ena- 
bled by the upper four bits, and data stored in the 
selected second look-up table is read-out in accordance 
with lower six bits of the input video data. Outputs from 
the first and second look-up tables are added to each 
other so as to output gamma correction data which is 
then added to the input video data, whereby a gamma 
characteristic of the input video data is corrected. 
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Description 

BACKGROUND OF THE INVENTION 

s Field of the invention 

The present invention relates to a gamma correction circuit. More specifically, the present invention relates to a 
gamma correction circuit in which video data obtained by photoelectric transfer and having a nonlinear characteristic is 
corrected in accordance with a gamma correction curve. 

10 

Description of the prior art 

In conventional such a kind of gamma correction circuit 1 shown in Figure 5, data of differences between output 
levels y = y(x) of a gamma correction curve and output levels y = x of video data shown in Figure 4 are stored in a 

is look-up table 2 constituted by a ROM, and one of the data corresponding to input video data is read-out from the look- 
up table 2. Then, the data read-out is multiplied by a gamma correction coefficient y by a multiplier 3, and upper ten bits 
of multiplication result data and the video data are added to each other by an adder 4. Therefore, the gamma correction 
characteristic can be changed in accordance with the gamma correction coefficient y, and the video data can be cor- 
rected by the gamma correction characteristic. 

20 However, in such a prior art. since the data of the differences between the output levels of the gamma correction 
curve and the output levels of the video data are written into the look-up table 2, it is needed to increase a memory 
capacity of the look-up table 2 in accordance with the gamma correction curve, i.e. an exponent of power. 

SUMMARY OF THE INVENTION 

25 

Therefore, a principal object of the present invention is to provide a novel gamma correction circuit. 
Another object of the present invention is to provide a gamma correction circuit capable of reducing a memory 
capacity of a look-up table. 

According to the present invention, a gamma correction circuit comprises: a first look-up table which stores a min- 

30 imum value of differences between output levels of a gamma correction curve and output levels of a straight line indic- 
ative of an input and output characteristic of an input video signal for each of sections formed by dividing a range from 
a minimum input level to a maximum input level; a plurality of second look-up tables in each of which data of differences 
between the output levels of the gamma correction curve and levels obtained by adding the minimum values to the out- 
put levels of the straight line for each of the sections are stored; selection means for selecting one of the second look- 

35 up tables in accordance with a level of the input video signal; and a first addition means which adds the minimum value 
read-out from the first look-up table in accordance with the level of the input video signal and the data read-out from the 
second look-up table selected by the selection means. 

The range from the minimum input level to the maximum input level is divided into sixteen sections, for example, 
and the minimum value of the differences between the output levels of the gamma correction curve and the output levels 

40 of the straight line is stored in advance in the first look-up table for each of the sections. In addition, the straight line is 
for indicating an input and output characteristic of the video signal, for example, and the video signal is converted into 
the video data of ten bits, for example. Upper four bits of the video data are applied to the first look-up table as its 
address data, for example, and therefore, the minimum value corresponding to the level of the video data is read-out 
from the first look-up table. In contrast, the data of the differences between the output levels of the gamma correction 

45 curve and the data obtained by adding the minimum value to the output levels of the straight line are stored in advance 
in each of the second look-up tables of sixteen, for example. Lower six bits of the video data are applied to the respec- 
tive second look-up tables as addresses therefor, and therefore, data corresponding to the level of the video signal, i.e. 
the lower six bits of the video data are read-out to be applied to a selection circuit. The upper four bits of the video data 
are also applied to the selection circuit as selection data, and therefore, the data corresponding to the level of the video 

so signal, i.e. the upper four bits of the video data is selected. That is, one of the second look-up tables is selected. There- 
after, the minimum value read-out from the first look-up table and the data read-out from the selected second look-up 
table are added to each other by an adder to obtain gamma correction data. The gamma correction data is added to 
the input video data, whereby the gamma characteristic of the input video data is corrected. 

According to the present invention, since the data of the second look-up tables are optimized, it is possible to 

55 reduce a total memory capacity of the first and second look-up tables. 

The above described objects and other objects, features, aspects and advantages of the present invention will 
become more apparent from the following detailed description of the present invention when taken in conjunction with 
the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram showing one embodiment according to the present invention; 
• Figure 2 is an illustrative view showing a first look-up table; 
5 Figure 3 is an illustrative view showing a second look-up tables; 

Figure 4 is a graph showing a gamma correction curve and an input and output characteristic of video data; and 
Figure 5 is a block diagram showing a prior art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 

A gamma correction circuit 10 of this embodiment shown in Figure 1 includes an input terminal 14 which receives 
video data of ten bits, for example. Upper four bits included in the video data are applied to a selection circuit 18 and a 
first look-up table 20 as control data and address data D 1 . respectively, and lower six bits of the video data are applied 
to second look-up tables 12 of sixteen as address data D2. Therefore, the first look-up table is read-out by the address 

75 D1, i.e. the upper four bits of the video data, and the second look-up tables are read-out by the address D2, i.e. the 
lower six bits of the video data. Furthermore, the video data itself is applied to an adder 28. 

In the first look-up table 20, minimum value data b(D1) are stored in correspondence with respective address data 
D1 as shown in Figure 2. More specifically, a range from a minimum input level to a maximum input level of the video 
data, shown in Figure 4, is divided into sixteen sections. Then, with referring to Figure 4, in a case of the section from 

20 x-, to x 2 . a difference between an output level y - y(x 2 ) of the gamma correction curve and an output level y = x 2 of 
the video data becomes minimum out of differences between output levels y = y(x) and output levels y = x . Such the 
minimum value data b(D1 ) for each of the sections is stored in each address represented by the address data D1 from 
"0" to -1 6" of the first look-up table 20. 

Furthermore, as shown in Figure 3, data c(D2) are stored in the respective second look-up tables 12 in correspond- 

25 ence with the address data D2 from "0" to "63" for each of the sections. More specifically, range of 0 ^ x ^ 1023 is 
equally divided into the sixteen sections, and differences between the output levels y = y (x) of the gamma correction 
curve and levels y = x + b(D1) obtained by adding the minimum value data b(D1) to the output levels y = x are stored 
in each of the second look-up tables 12 as the data c(D2). Accordingly, one of the data c(D2) is indicated by a following 
equation (1). 

30 

c{D2) = y(x)-(x + b(D1)) (1) 

The data c(D2) corresponding to the address data D2 are outputted from the respective second look-up tables 12. 
However, since bit lengths of the respective data c(D2) are different from each other as understood from Figure 3. out- 

35 put bit lengths of the respective second look-up tables 1 2 become different from each other. 

Accordingly, dummy bits are added to upper portions of the respective data c(D2) which are read-out by bit expan- 
sion circuits 16 corresponding to the respective second look-up tables 12, whereby the bit lengths of the data c(D2) are 
uniformed to eight bits. The selection circuit 18 selects one of the data c(D2) in accordance with the control data. The 
selected data c(D2) is added with a dummy bit by a bit expansion circuit 22, and then applied to an adder 24. 

40 In contrast, the minimum value data b(D 1 ) corresponding to the address data D1 is read-out from the first look-up 
table 20, and the minimum value data b(D1) is added to the data c(D2) from the bit expansion circuit 22 by the adder 
24. Then, addition result data b(D1 ) + c(D2) is multiplied by a gamma correction coefficient y of seven bits by a multiplier 
26. Lower six bits of multiplication result data {b(D1) + c(D2)} x y of sixteen bits are omitted by an omission circuit (not 
shown), and only upper ten bits of the multiplication result data are applied to an adder 28. Thus, by omitting the lower 

45 six bits, it is possible to multiple the addition result data b(D1) + c(D2) by a decimal number. That is, in a case where 
"128" is applied to the multiplier 26 as the gamma correction coefficient y, the addition result value is doubled; however, 
in a case where "32" is applied to the multiplier 26 as the gamma correction coefficient y, the addition result value is 
halved. 

The multiplication result data of ten bits are added to the video data of ten bits by the adder 28, and then, upper 
so one bit is clipped by an overflow clip circuit 36. Accordingly, video data which is indicated by a following equation (2) and 
has been subjected to the gamma correction is outputted from the overflow clip circuit 36. 

y = x + {b(D1) + c(D2)} x y (2) 

55 Thus, since the data stored in the first look-up table 20 and the second look-up tables 12 are optimized, it is possi- 
ble to drastically reduce a total memory capacity in comparison with the prior art. More specifically, though a memory 
capacity of 921 6 bits (= 2 10 x 9) was necessary for the look-up table 2 of the gamma correction circuit 1 shown in Figure 
5, the total memory capacity of the first look-up table 20 and the secondlook-up tables 12 of this embodiment becomes 
5328 bits as indicated by a following equation (3), and it is possible to reduce the memory capacity for about 42 % in 
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comparison with the prior art look-up table 2. 

16x9 + 64 x (8 + 6x4 + 5x8 + 4 + 3 + 2) = 5328 bits (3) 

5 In addition, the selection circuit 18 and the adder 24 are necessary for the gamma correction circuit 10 of this 

embodiment; however, since the selection circuit can be constituted by gates of about fifty, and the adder 24 can be con- 
stituted by gates of about 300, there is not a big problem even if the above described embodiment is to be incorporated 
into an IC. 

Although the present invention has been described and illustrated in detail, it is clearly understood that the same is 
10 by way of illustration and example only and is not to be taken by way of limitation, the spirit and scope of the present 
invention being limited only by the terms of the appended claims. 

Claims 

is 1 . A gamma correction circuit, comprising : 

a first look-up table which stores a minimum value of differences between output levels of a gamma correction 
curve and output levels of a straight line indicative of an input and output characteristic of an input video signal 
for each of sections formed by dividing a range from a minimum input level to a maximum input level; 
20 a plurality of second look-up tables In each of which data of differences between the output levels of the gamma 

correction curve and levels obtained by adding the minimum values to the output levels of the straight line for 
each of the sections are stored; 

selection means for selecting one of the second look-up tables in accordance with a level of the input video sig- 
nal; and 

25 a first addition means which adds the minimum value read-out from the first look-up table in accordance with 

the level of the input video signal and the data read-out from the second look-up table selected by the selection 
means. 

2. A gamma correction circuit according to claim 1 , wherein the video signal is digital video data of a predetermined 
so number of bits, and the level is predetermined upper bits of the video data, and the second look-up table is read- 
out by predetermined lower bits of the video data. 

3. A gamma correction circuit according to claim 2, further comprising a second addition means for adding an output 
of said first addition means and the video data to each other. 

35 

4. A gamma correction circuit according to claim 1 , further comprising; uniforming means which uniforms bit lengths 
of the data outputted from the respective second look-up tables. 

5. A gamma correction circuit according to claim 4. wherein the uniforming means includes a plurality of bit expansion 
40 means corresponding to the respective second look-up tables. 
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(54) Gamma correction circuit 

(57) A gamma correction circuit includes a first look- 
up table in which minimum values of differences 
between output levels of a gamma correction curve and 
output levels of a straight line in respective sections 
formed by dividing a range from a minimum input level 
to a maximum input level into sixteen are stored. Fur- 
thermore, data of differences between the output levels 
of the gamma correction curve and levels obtained by 
adding the minimum values to the output levels of the 
straight line in the respective sections are stored in 
respective second look-up tables of sixteen. Then, one 

FIG. 1 



of the minimum values is read-out from the first look-up 
table according to upper four bits of input video data, 
and one of the second look-up tables is selectively ena- 
bled by the upper four bits, and data stored in the 
selected second look-up table is read-out in accordance 
with lower six bits of the input video data. Outputs from 
the first and second look-up tables are added to each 
other so as to output gamma correction data which is 
then added to the input video data, whereby a gamma 
characteristic of the input video data is corrected. 




LU 



Printed by Xerox (UK) Business Services 
2 16.7/3 6 



EP 0 762 739 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 11 4177 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation or document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCI.6) 



PATENT ABSTRACTS OF JAPAN 
vol. 018, no. 608 (E-1633), 
18 November 1994 

& JP 06 233131 A (FUJI FILM MICRO DEVICE 
KK; OTHERS: 01), 19 August 1994 
* abstract * 



H04N5/2O2 



US 5 282 036 A (WORLEY JR WILLIAM S 
AL) 25 January 1994 
* the whole document * 



ET 



W0 95 02299 A (3D0 CO) 19 January 1995 



TECHNICAL F1ELD9 
SEARCHED (lnt.CI.6) 



The present search report has been drawn up Tor all claims 



H04N 



Place ot search 

THE HAGUE 



Date of comptotton ot lr» search 

20 May 1999 



Examiner 

Yvonnet, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant If combined with another 

document ot the same category 
A : technological background 
O : non-wrmen disclosure 
P : Intermediate document 



T : theory or principle underlying tne invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



2 



EP 0 762 739 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 96 11 4177 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EOP file on 

The European Patent Office is in no way liable for these particulars which are merely given tor the purpose of information. 

20-05-1999 



PatBnt document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


US 5282036 


A 


25-01-1994 


JP 


6046291 


A 


18-02-1994 


WO 9502299 


A 


19-01-1995 


US 
AU 


5408267 
7357094 


A 
A 


18-04-1995 
06-02-1995 



i 

Si For more details about mis annex : see Official Journal of the European Patent Office, No. 12/82 



3 



♦ $ 



THIS PAGE BLANK (uspto) 



